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    目的  本研究旨在探讨 3.0T 氢质子磁共振波谱技术（1H-magnetic resonance 
spectroscopy，1H-MRS）及磁共振扩散加权成像（diffusion weighted imaging，DWI）
对宫颈癌及宫颈上皮内瘤变(cervical intraepithelial neoplasia，CIN）患者诊断价值。 
    方法  1．选取 32 例宫颈病变患者（包括 14 例宫颈中分化癌、9 例宫颈低
分化癌、9 例宫颈上皮内瘤变(CIN)）以及 31 例健康志愿者进行 3.0T 磁共振的单
体素波谱扫描及磁共振扩散加权成像（DWI）扫描，宫颈病变均经病理证实，定
量分析胆碱 (cho 3.2 ppm)、甘油三酯-CH2(lip 1.3 ppm)及 ADC 值。 
    2．分别对病例组与正常对照组；正常对照组、宫颈 CIN 组、宫颈浸润癌组；
不同分化类型的宫颈病变患者（宫颈 CIN、中分化癌及低分化癌）间 cho 峰、lip
峰、ADC 值进行统计学分析。符合正态分布两组间比较采用独立样本 t 检验，
三组间比较单因素方差分析法，不符合正态分布两组采用 Mann-Whitney 检验，
三组采用采用 Kruskal-Wallis 检验，P<0.05 认为差异有统计学意义；最后应用受
试者工作特征曲线（receive operating characteristic curve，ROC 曲线）分析，找
到正常组与病例组间合理的 cho 峰、lip 峰及 ADC 值阈值。 
    结果  1．31 例正常对照组、32 例病例组 cho 峰值（峰下面积均值）分别为
0.61±0.42，3.24±1.87，病例组 cho 峰明显升高，两组间差异具有统计学意义
（P<0.05）；正常对照组、病例组 lip 峰的峰下面积均值分别为 0.67±0.46、
3.48±1.94，病例组 lip 峰明显升高，两组间差异具有统计学意义（P<0.05）。 
    2．31 例正常对照组、9 例宫颈上皮内瘤变组（CIN 组）、23 例宫颈浸润癌
组 cho 峰值分别为 0.61±0.42、0.85±0.56、4.98±2.42，lip 峰值分别为 0.67±0.46、
1.17±0.78、4.52±2.61，宫颈 CIN 组 cho、lip 峰稍高于正常对照组，但两组间差
异无统计学意义（P>0.05），宫颈浸润癌组 cho、lip 峰明显高于正常对照组及宫
颈 CIN 组，且差异有统计学意义（P<0.05）；。 
    3．9 例宫颈 CIN 组、14 例宫颈中分化癌组、9 例宫颈低分化癌组 cho 峰的


















（P>0.05）；宫颈 CIN 组、宫颈中分化癌组、宫颈低分化癌组 lip 峰的峰下面积
均值分别为 1.17±0.78、1.98±0.62、5.79±2.05；宫颈低分化癌组 lip 峰明显高于宫
颈 CIN 组及宫颈中分化癌组，且差异有统计学意义（P<0.05），宫颈中分化癌组
lip 峰稍增高于宫颈 CIN 组，但两组间差异无统计学意义（P>0.05）； 
    4．31 例正常对照组、32 例病例组、23 例宫颈浸润癌组、9 例宫颈 CIN 组、
14 例宫颈中分化癌组、9 例宫颈低分化癌组的 ADC 值平均值分别为
(1.49±0.25)x10-3mm2/s 、 (0.95±0.22)x10-3mm2/s 、 (0.83±0.18)x10-3mm2/s 、
(1.06±0.14)x10-3mm2/s、  (0.88±0.16)x10-3mm2/s、 (0.79±0.12)x10-3mm2/s，病例
组 ADC 值明显低于正常对照组，差异有统计学意义（P<0.05）；正常对照组、
宫颈 CIN 组及宫颈浸润癌组的 ADC 值依次减低，且差异均有统计学意义
（P<0.05）；宫颈 CIN 组、宫颈中分化癌组及宫颈低分化癌组的 ADC 值依次减
低，但只有低分化癌组与宫颈 CIN 组的差异有统计学意义（P<0.05）。 
    结论  1、病例组 cho 峰、lip 峰均明显升高，峰下面积均值明显高于正常对




程度最明显，宫颈 CIN 组仅见轻度升高，宫颈中分化癌组仅稍高于宫颈 CIN 组；
5、病例组及浸润癌组 ADC 值明显低于正常对照组；宫颈 CIN 组、宫颈中分化
癌组及宫颈低分化癌组的 ADC 值依次减低；6、MRS 及 DWI 在宫颈癌早期诊断
及恶性程度区分上均有一定的意义。 
关键词：子宫颈癌  宫颈上皮内瘤变  磁共振波谱成像  胆碱峰  甘油三酯-CH2 


















    Objcet  To investigate the value of 1H magnetic resonance spectroscopy 
(1H-MRS) and diffusion-weighted imaging (DWI) )at 3．0 T magnetic resonance(MR) 
in diagnosing cervical cancer and cervical intraepithelial neoplasia (CIN). 
    Methods  1. 32 patients with cervical lesions (including moderately 
differentiated carcinoma 14 cases, poorly differentiated carcinoma 9 cases, nine 
cervical intraepithelial neoplasia (CIN)) 9 cases and 31 healthy volunteers with  
single-voxel 1H-MRS and DWI sans at 3.0T MRI in：All 32 patients with cervical 
lesions were confirmed by histopathology, To quantitative analysis the values of 
chemical compound peaks(including choline (cho 3.2ppm)， triglycerides-CH2(lip 
1.3ppm)) and ADC. 
    2. The cho、lip and ADC Values were measured and analyzed between the group 
of cervical lesions and the control group；the control group, the CIN group, and the 
cervical carcinoma group； The choline 、triglycerides-CH2 and ADC Values in 
different differentiation types of cervical cancer(cervical CIN, moderately 
differentiated carcinoma and poorly differentiated carcinoma) were also compared 
among. Normal distribution two groups using independent sample t test, three groups 
using single-factor analysis of variance, for abnormal distribution two groups using 
the Mann-Whitney test, three groups using Kruskal-Wallis test, P <0.05 was 
considered statistically significant; Finally, to find the reasonable optimal cut-off 
values of cho、 lip and ADC between cervical lesions and the control group with 
receive operating characteristic curve(ROC curve )analysis. 
Result  1. The mean cho peak values( mean area under peak) of the 31 cases of 
normal control group and the 32 cases of cervical lesions group were 0.61 ± 0.42,3.24 
± 1.87, the cervical lesions group was significantly higher, and have significant 
difference (P <0.05); The mean lip peak values of the normal control group and the 
cervical lesions were were 0.67 ± 0.46,3.48 ± 1.94, the cervical lesions group was 
significantly higher, and have significant difference  (P <0.05). 
2 . cho peak values of the 31 cases of  normal control group , the 9 cases of CIN 
group , the 23 cases of invasive cervical cancer group were 0.61 ± 0.42,0.85 ± 
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the CIN group was slightly higher than the normal control group, but have no 
significant difference (P> 0.05), cervical carcinoma was significantly higher than the 
normal control group and the CIN group, and the difference was statistically 
significant (P <0.05);  
3. The mean cho peak values of the 9 cases of CIN group, the 14 cases of 
moderately differentiated carcinoma group and the 9 cases of poorly differentiated 
carcinoma group were 0.85 ± 0.56,4.93 ± 2.75,5.01 ± 2.89; The CIN group was 
significantly lower than the moderately differentiated carcinoma and the poorly 
differentiated carcinoma group , and the difference was statistically significant 
(P<0.05), the poorly differentiated carcinoma group was slightly higher than the 
moderately differentiated carcinoma group, but the difference was not statistically 
significant (P> 0.05); The mean lip peak values of the CIN group, the moderately 
differentiated carcinoma group and the poorly differentiated carcinoma group were  
1.17 ± 0.78,1.98 ± 0.62, 5.79±2.05; The poorly differentiated carcinoma group were 
significantly higher than the CIN group and the moderately differentiated carcinoma, 
and the difference was statistically significant (P<0.05); the moderately differentiated 
carcinoma was slightly higher than the CIN group, but the difference was not 
statistically significant (P> 0.05).  
4 .The mean ADC values of the 31 cases of normal control group, the 32 cases of 
cervical lesions group , the 23 cases of invasive cervical cancer group , the 9 cases of 
CIN group , the 14 cases of moderately differentiated carcinoma group , the 9 cases of 
poorly differentiated carcinoma group, were(1.49±0.25)x10-3mm2/s 、
(0.95±0.22)x10-3mm2/s 、 (0.83±0.18)x10-3mm2/s 、 (1.06±0.14)x10-3mm2/s 、  
(0.88±0.16)x10-3mm2/s、 (0.79±0.12)x10-3mm2/s， the cervical lesions group was 
significantly lower than the normal control group, and have significant difference (P 
<0.05); The mean ADC values of the normal control group, the CIN group and the 
invasive cervical cancer group was reduced in order, and the differences were 
statistically significant (P <0.05); The mean ADC values of the CIN group, the 
moderately differentiated carcinoma group and the poorly differentiated carcinoma 
was reduced in order , but only the difference between the CIN group and the poorly 
differentiated carcinoma had statistical significance (P <0.05). 
Conclusion  (1)The cho and lip peak values in the cervical lesions group were 
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and lip peak values in the CIN group , the invasive cervical cancer group were all 
increased, but the CIN group increased was not statistically significant;(3)The cho 
peak values in different differentiation types of cervical cancer increased different, the 
poorly differentiated carcinoma was increased most significant ,the moderately 
differentiated carcinoma was secondly (slightly lower than the poorly differentiated 
carcinoma) , the CIN only had a slightly increased; (4)The lip peak values in different 
differentiation types of cervical cancer increased different, the poorly differentiated 
carcinoma was increased most significant ,the CIN only had a slightly increased; the 
moderately differentiated carcinoma was slightly higher than the CIN; (5)The mean 
ADC values of the cervical lesions group , the invasive cervical cancer were 
significantly lower than the normal control group; The mean ADC values of the CIN 
group , the moderately differentiated carcinoma group and the poorly differentiated 
carcinoma group were reduced in order；(6) There was a certain significance of MRS 
and DWI in diagnosis the early cervical cancer and distinction the degree of the 
cevical cancer.  
Keywords: cervica cancer; cervical intraepithelial neoplasia(CIN); magnetic 
resonance spectroscopy（MRS）; choline peak ; triglycerides-CH2 peak; diffusion 
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( 13C-MRS)、磷磁共振波谱( 31P-MRS)、氟磁共振波谱( 19F-MRS)、钠 磁 共 振 波 
谱 ( 23Na-MRS)等，其中临床最常研究的是氢质子磁共振波谱和磷磁共振波谱[3]。 
MRS 现已广泛应用于中枢神经系统、乳腺、前列腺、肝脏、心脏及骨骼肌



























































变等密切相关[15] 。 DWI 反映的是水分子运动变化，包括水分子的扩散及微循
环灌注[16-17]，ADC 值的测量受弥散敏感因子 b 值的不同影响，b 值小受微循环灌
注的影响较大，导致 ADC 值增高；随着 b 值的增大，图像的扩散权重加大，对
扩散更加敏感，用大 b 值进行 DWI 扫描时，所测的 ADC 值受微循环血流灌注影
响较小，能较好地反映组织内水分子扩散的真实状况，ADC 值更准确[18]。在关
于宫颈癌 DWI 研究中，不同研究者选用的 b 值均不同，Naganawa 等[19]选用
b=300s/mm2 和 600s/mm2 ；MCVeigh 等[20] 选取 b=600s/mm2；张赞等[21]选取
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